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的质量浓度范围为 0.223-21.658 pg·m-3，平均值为 4.820 pg·m-3。28
































析，重点探讨了重金属 V 和 Pb 的污染特征。结果表明：含 V 颗
粒物在 2013 年 2、3 月份平均占总颗粒物的 1.99%和 2.32%，含




















以混合态形式存在。含 V颗粒物以富 V颗粒、富 K颗粒和有机碳
颗粒等为主，含 Pb颗粒物则以富 Pb和富 K颗粒为主。富 V颗粒

























Recently, human health and marine environment are threatened by the 
increasing pollutions over the offshore marine atmosphere, especially 
the haze pollution. To study the pollution characteristics, obtain their 
relative contribution ratios to the offshore marine atmosphere, off-line 
analyses like ion chromatography, gas chromatography combined with 
electron capture detector (GC-ECD) and on-line analyses such as 
single particle aerosol mass spectrometer (SPAMS) were used to 
investigate polychlorinated biphenyls (PCBs), carbonaceous aerosols, 
and heavy metals of the atmospheric particulate matters. Results of 
this research will provide critical support data which helps us to 
estimate the impact on the offshore marine air quality and marine 
ecological environment by atmospheric particle pollutions, and 
provide scientific basis for the development of a reasonable abatement 
control method. According to the primarily study, the following 
conclusions have been achieved： 
1. Atmospheric particulate matter samples were collected at Pingtan 
Island over the western Taiwan Strait Region from January to April, 
2006. PCBs of the samples were analyzed by GC-ECD, and then the 
concentrations, compositions, possible sources of PCBs and 















Results showed that the mass concentrations of PCBs in the Pingtan 
Island aerosol samples varied from 0.22 to 21.66 pg·m-3, with an 
average of pg·m-3. PCB138 and PCB189 were the major homolog 
monomers of the 28 analyzed PCBs’ homolog monomers. Higher 
molecular weight PCB congeners were dominated and the average 
ratios of concentrations for hexa- and hepta-CBs to the total PCBs 
concentrations were 44.5% and 32.2% respectively. The toxic 
equivalent quantities (TEQ) of 11 DL-PCBs were in the range of 
0.008-215.58 fg·m-3，while PCB126, PCB 123 and PCB 189 were the 
dominant contributors to the TEQ. Concentrations of CPCBs-27 and 
CDL-PCBs-11 were higher in winter (January and February), while a little 
lower in spring (March and April). Backward air mass trajectory 
analysis suggested that heating and industrial emissions of northern 
urban areas in China may contribute some PCBs pollution to Pingtan 
Island in winter and spring. 
2. Due to the highly heterogeneous and dynamic nature of urban areas 
in Chinese cities, air pollution exhibits well-defined spatial variations. 
Rapid urbanization in China has heightened the importance of 
understanding and characterizing atmospheric particulate matter (PM) 
concentrations and their spatiotemporal variations. To investigate the 















particulate (TSP), PM10, PM5 and PM2.5 measurements were collected 
between August and September in 2012. Their average mass 
concentrations were 102.50 μg·m−3, 82.79 μg·m−3, 55.67 μg·m−3 and 
43.70 μg·m−3, respectively. Organic carbon (OC) and elemental 
carbon (EC) in PM2.5 were measured using thermal optical 
transmission. Based on the PM concentrations for all size categories, 
the following order for the different functional areas studied was 
identified: hospital > park > commercial area > residential area > 
industrial area. OC contributed approximately 5%–23% to the PM2.5 
mass, whereas EC accounted for 0.8%–6.95%. Secondary organic 
carbon constituted most of the carbonaceous particles found in the 
park, commercial, industrial and residential areas, with the exception 
of hospitals. The high PM and EC concentrations in hospitals were 
primarily caused by vehicle emissions. Thus, the results suggest that 
long-term plans should be to limit the number of vehicles entering 
hospital campuses, construct large-capacity underground parking 
structures, and choose hospital locations far from major roads.  
3. Vanadium-containing and lead-containing aerosol particles were 
studied by a SPAMS in Xiamen during and after the Spring Festival 
holidays 2013. Results suggested that during the two sampling periods, 















the total chemically analyzed particles, respectively, whereas 
Pb-containing particles accounted for 2.42% and 5.33%. Particle 
number concentrations of V-containing and Pb-containing particles 
were correlated with the variations of the wind direction and wind 
speed. Evaluated numbers of V-containing and Pb-containing particles 
in March were found to occur mainly during the low wind speeds 
northwestern wind events suggesting that regional transport from the 
northwestern industrial area of Haicang district was the major sources. 
Most of the V-containing and Pb-containing particles were mixed with 
the secondary aerosols, and mainly clustered into six and seven 
chemical groups, respectively. V-containing were mainly composed of 
V-rich, K-rich and OC particles, while Pb-containing were mainly 
composed of Pb-rich, K-rich particles. Most of the V-rich particles 
were smaller than 0.5μm; however, sizes of Pb-rich particles were 
varied from 0.5μm to 1.5μm. Results of CWT analyses suggested that 
the coastal area of Fujian, Jiangxi, Zhejiang and the Western Taiwan 
Strait Region were the potential emission sources of the anthropogenic 
V-containing particles during the two sampling periods respectively; 
the continental area of Fujian, Jiangxi and Jinmen Island were the 
potential emission sources of the Pb-containing particles during the 















Taiwan and the nearby district of Xiamen like Haicang were the 
potential emission sources of the Pb-containing particles in March.  
Keywords: Offshore Marine atmosphere; Atmospheric particulate 
matter; Polychlorinated Biphenyls (PCBs); Organic carbon; Elemental 
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第一章 绪 论 
























































第二章  台湾海峡西北部海域大气颗粒物 
中多氯联苯污染特征 
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